Introduction
Magnesium is an attractive choice of metal for the synthesis of inorganic-organic crystalline complexes such as metal-organic frameworks (MOFs), not only because of its high abundance and availability, but also because of the additional benefit of producing low density adsorbent materials because of the maintenance of the low formula weight resulting from its incorporation when compared to purely organic precursors. 1 Owing to their similar atomic radii, magnesium adopts coordination geometries comparable to those of 3d transition metals such as Cu and Zn which are commonly observed elements in MOF structures. 2 Magnesium has been used to a limited extent in the preparation of MOFs, some of which have been shown to display valuable properties such as selective gas adsorption. [3] [4] [5] [6] These materials are typically produced using hydrothermal or solvothermal methods. Adsorbent properties are not restricted to MOFs, however, since metal-organic complexes linked into networks not solely by coordination, but also by non-covalent interactions have been shown to take up small molecules reversibly. 7 Beatty et al. [8] [9] [10] have prepared a range of 2D networks constructed from pyridine dicarboxylic acids coordinated to transition metals ( Figure 1 ). It was found to be possible to combine these with diamines to form lamellar structures, effectively pillared by the amine substituent which formed strong hydrogen bonds (H-bonds) to the carboxyl groups of the metal-containing units. Previously reported complexes of magnesium have been synthesised with the three pyridine carboxylic acid isomers, picolinic acid, [11] [12] [13] nicotinic acid 14, 15 and isonicotinic acid 15, 16 pyridinedicarboxylic acid isomers, 6, [17] [18] [19] [20] [21] and 2,4,6-pyridinetricarboxylic acid, 22 which display a range of hydrogen-bonding motifs primarily involving coordinated and un-coordinated water molecules. The ligands in all but one of these complexes are deprotonated and act both as counter ions and as coordinating ligands (the exception is a chloride salt of Mg picolinic acid, CSD However, the intermolecular interactions present in the structures of the precursors are perturbed when a metal complex is formed, and it is important to quantify which ligand-ligand interaction motifs are most robust in such circumstances, to investigate the possibility that they may be harnessed as a design tool in creating desired architectures within metal-organic complexes. Herein, we report the crystal structures of a series of complexes featuring magnesium with the isomers 2-and 4-pyridine carboxylic acid, (picolinic and isonicotinic acid, respectively), and 2,4-pyridinedicarboxylic acid, (2,4pdca). The magnesium pyridine carboxylic/dicarboxylic acid complexes combine the advantages of using a lighter metal centre with the structural flexibility offered by the non-covalent interactions that are fundamental to the connectivity within the structure, among which H-bonds play a significant role. Also highlighted by the formation of these complexes is the role that counterions, in this case nitrate, and deprotonation upon complex formation, play in the potential preservation of the hydrogen bonding capabilities of the ligands.
Particular H-bonding patterns are evident in the parent ligand structures, indicating that there is a degree of predictability for these, which could potentially allow for the deliberate and controlled assembly of these supramolecular materials. 
1:1 Complex of Mg and 2,4-pyridinedicarboxylic acid (Mg5)
The The Mg centre is coordinated to four water molecules and the N and O donor atoms of the bidentate 2,4pdca ligand in a similar manner to the known complex. 17, 18 It is in a rather distorted octahedral environment with the angles between coordinated atoms ranging from 76. Figure S9 ) and the coordination distances are also more uniform in Mg(2), with Mg2-O6 and Mg2-O8 distances of 2.068(3) Å and 2.065(3) Å respectively, while Mg2-O7 is marginally shorter at 2.044(3) Å.
The components of Mg6 are arranged in columns running down the a axis, as shown in Figure 7. Similarly to the previous magnesium-organic complexes, hydrogen bonds play a major role in the connectivity of the crystal structure of Mg6. The 6 and the uncoordinated water molecules, effectively connecting the structure along the b axis.
There are also H-bonds between the uncoordinated water molecules to the carboxyl oxygen atoms of 2,4pdca, along with other H-bonds involving the water molecules. 
Conclusions
It has been shown that Mg salts and pyridine carboxylic and dicarboxylic acid ligands will readily form crystalline metal-organic complexes. In the case of the Mg complexes involving pyridinecarboxylic acid isomers prepared using Mg (NO 3 ) This work confirms that the strong and consistent H-bonding motifs (synthons) in the starting materials do not translate into the metal-organic complexes due to deprotonation and metal coordination of carboxylic acid groups, along with the inclusion of counter ions and water, and also that Mg6 represents the magnesium analogue of a useful building block that can potentially be employed to introduce a group 2 metal into metal-organic complexes, by analogy with previous work on transition metal complexes. Table1. Crystallographic data for Mg pyridinecarboxylic/dicarboxylic acid complexes Mg1 -Mg5; Crystallographic data for Mg6 was obtained from a three component twinned crystal and refined as a three component twin.
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